Abstract. We present hourly climate data to force land surface process models and assessments over the Merced and Tuolumne watersheds in the Sierra Nevada, California, for the water year 2010-2014 period. Climate data (38 stations) 15 includes temperature and humidity (23), precipitation (13), solar radiation (8), and wind speed and direction (8) spanning an elevation range of 333 to 2987 m. Each data set contains raw data as obtained from the source (level 0), data that are serially continuous with noise and non-physical points removed (level 1), and, where possible, data that are gap-filled using linear interpolation or regression with a nearby station record (level 2). All stations chosen for this data set were known or documented to be regularly maintained and components checked and calibrated during the period. Additional time-series 20 data included are available snow water equivalent records from automated stations (8) and manual snow courses (22), as well as distributed snow-depth and co-located soil-moisture measurements (2-6) from four locations spanning the rain-tosnow transition zone in the centre of the domain. Spatial data layers pertinent to snowpack modelling in this data set are basin polygons and 100-m resolution rasters of elevation, vegetation type, forest basal area, tree height, and forest canopy cover, transmissivity, and extinction coefficient. All data are available from online data repositories 25 (https://doi.org/10.6071/M3FH3D).
on the Merced and Tuolumne Rivers, the area of Yosemite National Park. Most snowmelt runoff is generated between 2100 and 3000 m elevation, with up to 40% of runoff originating from elevations greater than 3000 m above existing measurements (Rice et al., 2011) . Nearly 60% of the snowpack zone lies between the elevations of 2000 and 3000 m (Rice et al., 2011) and small changes in temperature during storms can result in large changes in runoff due to shifts in precipitation phase. This is illustrated in Figure 2 , where wet-season winter temperatures in this zone hover close to 0ºC in representative 5 wet and dry years in the data set. Dominant vegetation ranges from moisture-limited grasslands and oak woodlands below 1000 m elevation through ponderosa, mixed-conifer (sugar pine, incense cedar, Jeffrey pine, and white fir), and red-fir forests, to energy-limited western white and lodgepole pine forests at and above 2500 m (Fites-Kaufman et al., 2007; Keeler-Wolf et al., 2012) . Some 10 of the largest and most productive forests in the world are located in the 1500-2000 m elevation range where there is neither moisture nor energy limitation (Kelly & Goulden, 2016; Matchett et al., 2015) . Here, the mean winter temperature is a few degrees above freezing and precipitation averages 1100-1200 mm yr -1 (PRISM Climate Group, 2012).
Like all major river basins in California, the Tuolumne and Merced are vitally important water sources to the economy of the 15 region. The watersheds provide water for a large agricultural region of the Central Valley between Merced in the south to Modesto in the north, fed primarily by Lake McClure on the Merced and Lake Don Pedro on the Tuolumne River. Further upstream on the Tuolumne River, the Hetch Hetchy water system supplies water to 2.6 million San Francisco and other Bay Area residents.
Climate data 20
The original intent of assembling this dataset was to force the snow energy-and mass-balance model iSnobal (Marks et al., 1999) at an hourly time step. The data represent the required parameters to drive the model: incoming solar radiation, temperature, relative humidity, wind speed and direction, and precipitation. That modelling effort (Roche et al., 2018) employed a subset of this data archive, which is described in succeeding sections (bold attributes in Table 2 ). Data were Earth Syst. Sci. Data Discuss., https://doi.org/10.5194/essd-2018-102 Institution of Oceanography (SIO), which operates a transect of stations across the Sierra through the middle of the study domain. All raw data (Level 0) were processed to be serially continuous and to remove noise and non-physical data (Level 1) and gap-filled where possible using linear interpolation and regression with nearby stations (Level 2). Very few stations 5 adequately measured all parameters and several stations have extensive periods with no data that precluded gap filling. As is typical in large mountain basins, instrumentation distribution is not uniform, often located where it is convenient to service, and heavily weighted to the lower elevations. More than two-thirds of the stations are below 2000 m elevation and no stations are located above 3000 m (Figures 1, 2 ). Above 1800 m, where seasonal snowpack occurs, there are three precipitation measurement stations, two of which are rain-shadow affected (Figure 1 ). For this paper we have added the 10 additional meteorological station and soil moisture data available in the same area, which provides a more complete hydrologic data set.
Temperature and humidity
Paired temperature (°C) and relative humidity (KPa KPa -1 ) used for snow modelling were measured at 23 stations in this dataset. Stations were chosen for modelling given known maintenance records at each site that assured minimal drift and 15 accurate subsequent calculation of dew point and vapour pressure. 
Precipitation
Hourly precipitation (mm) was the most difficult parameter to obtain and process. The best quality records were those obtained from stations equipped with tipping-bucket gauges that were below 1000 m elevation where snow and ice are (333 m), and Geonor™ gauges at Hetch Hetchy (1195 m) and the Crane Flat NOAA Climate Reference Network site (2017 m) were regularly maintained and appear to produce acceptable data. The only two high-elevation gauges were at Tuolumne Meadows (TUM) and Virginia Lakes Ridge (VLR) and both were accumulation-type gauges equipped with pressure transducers. The records from these gauges exhibit substantial diurnal expansion and contraction effects adding uncertainty to the hourly records. To process these records, we first established a daily record by extracting the midnight value to 5 minimize heating and cooling effects, differencing from the previous day and removing any negative values. For days with zero midnight values, all hourly values were set to zero. For days with non-zero accumulation, we first set all negative incremental values to zero and we examined data from the adjacent snow pillows, other stations with snow pillows in the vicinity, and compared the records of both TUM and VLR in order to weight the positive increments such that the sum equalled the daily total. Given that these gauges recorded 50-60% of PRISM estimates in their respective elevation bands in 10 water years 2011 and 2013 (Figure 2 ), the use of these records may be primarily to weight snow-pillow records as approximate measures of precipitation elsewhere in the basin (e.g. Lundquist et al., 2016) , or as simple measures of precipitation timing rather than quantity.
Wind speed and direction
For snow modelling, we selected wind data from eight sites that were primarily located on open ridge lines in order to avoid 15 the terrain-or forest-influenced winds. Terrain and vegetation effects could then be modelled using methods such as those of Winstral et al. (2009) . Additional stations such as Tioga Pass Entrance Station (TES) and Gin Flat (GIN) provided a reference for forest wind speeds.
Solar radiation
All stations measured solar radiation using pyranometers that introduce substantial aspherical effects at dawn and dusk. 20
Moreover, their calibration history was not known. Hence, the sites chosen for snow modelling were those with a largely complete record that spanned the domain and that exhibited minimal vegetation and terrain shading. As such, this record is best used as an estimate of cloudiness when combined with an independent estimate of incoming clear-sky solar radiation at each site. Other stations in the dataset exhibit substantially more terrain and vegetation shading influences.
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Snow water equivalent
We extracted all available monthly snow course and daily snow pillow data from CDEC for purposes of evaluating snow modelling performance. Missing snow-course data were not gap-filled, given substantial inter-site variability. Snow-pillow data were checked for serial completeness and outliers and gap filled using linear interpolation only. 5
Snow depth and soil moisture
Snow-depth data were collected at four locations spanning the rain-to-snow transition zone along the Tioga Road at the Merced Grove (1810 m), Gin Flat (2149 m), Smoky Jack (2182 m), and Olmsted Quarry (2604 m). Each site contained 2-6 operational snow depth sensors arranged to sample various aspects and tree canopy cover. Snow data were filtered to remove unrealistic depths and checked for serial continuity (Level 1) and then gap-filled using linear interpolation for periods of a 10 few hours and regression with adjacent stations for larger gaps (Level 2). Soil-moisture data, included volumetric soilmoisture content and soil temperature, was collected at depths of 10, 30, 60, and, where possible, 90 cm below the ground surface at three of the snow depth measurement points within each of the four sites. Soil moisture data were processed in a manner similar to other measurements.
Spatial data 15
Spatial data included in this data set are basin polygons and raster files. All spatial data are in Universal Transverse Mercator Table 4) . The digital elevation model (DEM) was 20 derived by resampling the 10-meter U.S. Geological Survey National Elevation Dataset (NED) using bilinear interpolation.
All other raster data sets were aligned with this DEM. The resulting raster contained 1296 columns and 1107 rows.
Vegetation type, canopy cover, and tree basal area were derived from the U.S. Forest Service 30-meter resolution California (Wildlife Habitat Relation (WHR) Lifeform), or spatially averaging canopy cover or basal area within each raster cell. We calculated tree height using basal area and the allometric relation of Zhao et al. (2012) . The WHR Lifeform designation was used to assign canopy transmissivity and extinction coefficients to each pixel as shown in Table 2 based on the values from Link and Marks (1999) . Basin polygons for the Merced and Tuolumne watersheds are in ESRI ArcGIS shapefile format.
Data availability 5
All data presented in this paper are available on the California Digital Library (https://doi.org/10.6071/M3FH3D). Detailed metadata are associated with each file including contact information.
Summary
The dataset assembled here represents the nature of data available in sparsely instrumented mountain basins coupled with the higher-quality SIO Sierra transect and complimentary snow-depth and soil-moisture dataset that has undergone quality 10 control and gap filling. While it was used for one snow-modelling effort (Roche et al, 2018) , there are many opportunities to use the data for other applications, combining available raster datasets (PRISM, Basin Characterization Model, etc.), and testing the sensitivity of using more or fewer stations for estimating the attribute of interest. One outstanding use of the dataset is an assessment of the temporal evolution of soil moisture with respect to snow accumulation and ablation across the rain-to-snow transition zone. Given the stark lack of measured short-and long-wave radiation in the watershed, other 15 estimates of these attributes may be used to explore the sensitivity of model results. It is important for these kinds of data to be available for longer periods of time and in other watersheds in order to apply data-driven land surface modelling efforts that seek to minimize calibration in order to more robustly assess stressors on ecosystems.
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